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Chapter IV

Cardiopulmonary
Resuscitation

(CPR)*

BASIC LIFE SUPPORT

BASIC LIFE SUPPORT is an emergency life-saving
procedure that consists of recognizing and cor-
recting failure of the respiratory or cardiovas-
cular systems.

Oxygen, which is present in the atmos-
phere in a concentration of about 21%, is es-
sential for the life of all cells. The brain, the
principal organ for conscious living, starts to
die if deprived of oxygen for as little as four
minutes, In the delivery of oxygen from the
atmosphere to the brain cells, there are two ne-
cessary actions, breathing and -circulation.
Breathing (taking in oxygen through the
body’s air passages) and the circulation of ox-
ygen-enriched blood are both required. Any pro-
found disturbance of the airway, breathing,
or the circulation can promptly produce brain
death.

Basic life support includes the ABC steps
of cardiopulmonary resuscitation: Airway,
Breathing, and Circulation (Fig. 4-1). Prompt
application of basic life support is indicated
for:

A—Airway obstruction
B—Breathing (respiratory) arrest
C—Circulatory or Cardiac (heart) arrest

* Derived from American Heart Association: Stand-
ards and Guidelines for Cardiopulmonary Resuscitation
(CPR) and Emergency Cardiac Care (ECC). JAMA, 244;
453-509, August 1, 1980 (by permission from the Amer-
jcan Heart Association) and Emergency Care and
Transpoertation of the Sick and Injured, 1981; AAOQS
Chicago, Tlinois.

Basic life support requires no instruments
or supplies, and the correct application of the
steps of cardiopulmonary resuscitation can
maintain life until the patient recovers suffici-
ently to be transported to a hospital or until
advanced life support can be delivered to the
patient. .

Basic life support is not the same as ad-
vanced life support. The latter consists of the
use of equipment, cardiac monitoring, defibril-
lation, the maintenance of an intravenous life-
line, and the infusion of appropriate drugs.

Urgency

There must be a maximal sense of urgency
in starting basic life support. The outstanding
advantage of cardiopulmonary resuscitation
(CPR) is that it permits the earliest possible
treatment of airway obstruction, respiratory
arrest, or cardiac arrest by properly trained
persons.

Ideally, only seconds should intervene be-
tween recognizing the need and starting the
treatment, The inadequacy or absence of
breathing or circulation must be determined
immediately.

If breathing alone is inadequate or absent,
either opening the airway or artificial ventila-
tion is all that is necessary. If cireulation is
also absent, artificial circulation must be in-
stituted in combination with the artificial venti-
lation. If breathing stops before the heart stops,
enough oxygen will be available in the lungs
to maintain life for several minutes. But if
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Airway

Breathing

Girculation

Fig. 4-1.

The ABC steps of cardiopulmonary resuscita-
tion — Airway, Breathing, Circulation-—are the
essential components of basic life support.

V-2

Chapter IV

heart arrest occurs first, de'ivery of oxygen to
the brain ceases immediately. Brain damage
is possible if the brain is deprived of oxygen
for four to six minutes. Beyond six minutes
without oxygen, brain damage is very likely
(Fig. 4-2). Speed is essential in determining
the need for and beginnning the procedures of
basic life support.

Unconsciousness

An unconscious patient must be carefully
checked to determine which steps of basie life
support are needed. Unconsciousness is estab-
lished by observing the responses of the patient
to verbal or painful stimuli. In addition, to ex-
clude the possibility of a head injury as the
cause of unconsciousness and also to determine
the possibility of spinal injuries, the EMT,*
while checking breathing and circulation, asks
witnesses if the patient had a fall or locks for
evidence of an accident or fall. If no evidence
of such injuries is present, the EMT may start
life support without concern for spinal damage.
Conversely, if spinal injury is suspected, care
must be taken to protect the spinal cords. Un-
conscious states and spinal and head injuries
are each treated in separate chapters in this
text,

Positioning the patient

For cardiopulmonary resuscitation to be ef-
fective, the patient must be horizontal, supine
(lying down face up), and on a firm surface,
for even when flawlessly performed, external
chest ecompression will produce no blood flow
to the brain if the body is in a vertical position.
Airway management and artificial ventilation
are more easily achieved when the patient is
supine.

Beginning and Terminating Basic Life Support

Cardiopulmonary resuscitation is most ef-
fective when started immediately after cardiac
arrest. If there is any question how long the
arrest has lasted, the patient should be given

* The use of the initials, EMT, does not limit the pro-
vision of CPR to only qualified emergency medical tech-
nicians, However, all persons should receive specialized
training and be gqualified in CPR.
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Time Is crifieal

4 to 6 minutes:

Brain damage possible
6 to 10 minutes:

Brain damage very likely

0 to 4 minutes:
Brain damage not likely

Fig. 4-2. Time is critical. If the brain is deprived of

oxygen for four to six minutes, brain damage
is likely to occur. After six minutes without
oxygen, brain damage is extremely likely.

the benefit of the doubt and resuscitation
started at once.

When resuscitation is indicated and is
started in the absence of a physician, it should
be continued until one of the following events
oCCurs !

1. Effective spontaneous circulation and venti-
lation restored

2. Resuscitation efforts are transferred to an-

other responsible person who continues

basic life support

A physician assumes responsibility

4. The EMT is exhausted and unable to con-
tinue resuscitation efforts.

o

It is imperative, therefore, to place the un-
conscious patient in a supine position as quickly
as possible in situations where the patient is
found in a vertical position. Also, if the patient
is lying crumpled up or face down, reposition-
ing is necessary. Considerable caution must be

Basic Life Suppori

taken, particularly if a neck or back injury is
suspected. The patient must be rolled as a single
unit of head, neck, and back. Elevating the
lower extremities about 12 inches while keeping
the rest of the body horizontal may promote
venous blood return and assist artificial circu-
lation if external chest compression is required.

The EMT kneels by the patient, but not in
bodily contact, and sufficiently far away so that
when the patient is rolled, the patient does not
end up in the EMT’s lap. The EMT rapidly
straightens the patient’s legs and moves the
nearer arm above the head (Fig. 4-3a), then
places one hand behind the back of the head
and neck of the patient and the other hand on
the distant shoulder (Fig. 4-3b). The patient
is then turned toward the EMT by pulling on
the shoulder, and the head and neck are con-
trolled so that they turn with the rest of the
torso as a unit (Fig. 4-8¢). In this way, the
head and neck remain in the same vertical plane
as the back, and aggravation of any spinal in-
jury is prevented. When the patient is flat on
the back, the EMT brings the patient’s arm
back to the side (Fig. 4-3d). Now airway,
breathing, and circulation can be assessed and
treated.

Artificial Ventilation

Respiratory inadequacy may result from
an obstruction of the airway or from respira-
tory failure. An obstructed airway is some-
times difficult to recognize until the initial steps
of airway management have been attempted.
At other times, a partially obstructed airway
can be recognized by labored breathing, by ex-
cessive respiration, and by retraction of the
intercostal, supraclavicular, and suprasternal
spaces. Respiratory failure or arrest is char-
acterized by minimal or absent respiratory ef-
forts, failure of the chest or upper abdomen to
move, and no detectable air movement through
the nose or mouth,

Opening the airway and restoring breath-
ing are the basic steps of artificial ventilation,
The steps can be performed quickly under al-
most any circumstances, without equipment,
and without help from another person. They
constitute emergency medical care for airway
obstruction, respiratory failure, or respiratory
arrest.
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Fig. 4-3.
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The steps for rolling the patient into a supine position are shown.
a, The EMT brings the patient's nearer arm above the head; b, places
one hand behind the patient's head and neck and the other hand on
the distant shoulder; ¢, rolls the patient toward the EMT by puliing

the shoulder. d, Once the patient is fiat, the extended arm is brought
back to the side,

Chapter
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Opening the airway

Immediate opening of the airway is the
most important factor in successful artificial
ventilation. The airway may be blocked by the
patient’s own tongue or by foreign material in
the mouth or throat.

Tongue blocking
air passage

Air passage

Fig. 44. When the neck is in flexion {chin down on
chest) the tongue falls back into the throat
and obstructs the airway.

Air passage
opened

Fig. 4-5.

The head-tiit maneuver. The airway is opened
by extending the neck with firm pressure ap-
plied to the forehead.

Fig. 46. The head tilt-neck liff, further opening the
airway.

Basic Life Support

Head-tilt maneuver. When consciousness is
lost, muscles relax. The result is that an uncon-
scious patient’s tongue can fall back into the
pharynx, blocking it and obstructing the upper
airway (Fig. 4-4}.

Opening the airway to relieve the obstruc-
tion eaused by the tongue is accomplished easily
and quickly by tilting the patient’s head back-
ward as far as possible (Fig, 4-5). This pro-
cedure is known as the head-tilt maneuver.
Sometimes this simple maneuver is all that is
required to cause the patient to resume breath-
ing spontaneously. For the head-tilt to be per-
formed, the patient must be lying on the back.
Kneeling close to the patient the EMT places
a hand on the patient’s forehead and applies
firm backward pressure with the palm. This re-
gults in a movement of the patient’'s head as
far backward as possible. Since effective head
tilt may be difficult to obtain with one hand on
the forehead, the other hand can be used o
apply either a neck-lift or a chin-lift. The head-
tilt is the initial and most important step in
opening the airway.

Head tilt-neck lift. Having achieved head
tilt by placing one hand on the forehead and
applying backward pressure, the EMT places
the other hand beneath the neck and lifts and/
or supports it upward (Fig. 4-6). Excess
force in performing this maneuver may cause
cervical spine injury. Since the specific move-
ment used is extension of the head at the junec-
tion of the neck rather than hyperextension of
the cervical vertebrae, the hand lifting the
neck should be placed close to the back of the
head to lessen extension of the cervical spine.
Emphasis should be placed on gentleness but
firmness when lifting the neck. If loose den-
tures are a problem, they may be managed with
the head tili-chin lift or can be removed.

Head tilt-chin lift. In the conscious patient
making spontaneous respiratory effort, chin-
lift comhined with head-tilt is highly effective
in opening the airway when used initially. In
addition, head tilt-chin lift may open the air-
way in some individuals in whom head tilt-
neck lift is not effective. For this reason, EMT’s
should be familiar with the chin-lift technique
and able to perform it as well as the neck-lift.
Support of the lower jaw may be accomplished
by lifting the chin. The tips of the fingers of
one hand are placed under the lower jaw on
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Tongue
pulled clear of air passage

Fig. 47, The head tilt-chin lift technique. While the

head is tilted backward with one hand, the
fingers on the other hand lift the chin forward,
as indicated by the arrow.

the bony part near the chin, bringing the chin
forward, supporting the jaw, and helping to
tilt the head back (Fig. 4-7). The fingers
must not compress the soft tissues under the
chin, which might obstruct the airway, The
other hand continues to press on the patient’s
forehead to tilt the head back. The chin should
be lifted so the teeth are nearly brought to-
gether, but the EMT should avoid closing the
mouth completely. The thumb is used rarely
when lifting the chin and then only to de-
press the lower lip slightly so the mouth will
remain open. If the patient has loose dentures,
they can be held in position, making obstruc-
tion by the lips less likely. If artificial venti-
lation is needed, the mouth-to-mouth seal is
casier when the dentures are in place. If den-
tures cannot be managed in place, they should
be removed.

In summary, either the head tilt-neeck lift
or the head tilt-chin lift can be used by EMT’s
to open the airway. While the traditional head
tilt-neck lift has proved effective from experi-
ence, the chin lift may be needed if the neck
lift does not restore airway patency. From field
experiences EMTs will be able to identfy use-
fulness of both methods.

Hyperextension of the neck should not be
done in patients who have suffered an aciual
or suspected injury to the cervical spine, as it
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may cause permanent paralysis. It is impera-
tive that the possiblity of a cervical spine in-
jury be considered at all times, especially in
those patients who have suffered a fall or have
been involved in an accident.

Jaw-thrust maeneuver. The methods just
deseribed are effective for most patients. If not,
an additional forward movement of the lower
jaw (the jaw-thrust) may be required. The
thrust is a triple maneuver in which the EMT
places the fingers behind the angle of the pa-
tient’s lower jaw, and then

1. Forcefully brings the jaw forward

2. Tilts the head backward

8. Uses the thumb to pull the patient’s lower
lip down, which allows breathing through
the mouth as well as through the nose.

The jaw-thrust is performed best with the EMT
kneeling by the patient’s head (Fig. 4-8).

If a cervical spine injury is suspected, this
triple maneuver can be modified by keeping the
head in a neutral position and thrusting the
jaw forward and opening the mouth as de-
scribed. This may permit opening the airway
without need to move the head from a neutral
position.

Once the airway has been opened, the pa-
tient may or may not start to breathe again. To
assess whether breathing has returned, the
EMT’s head must be turned and an ear placed
about one inch above the nose and mouth of
the patient (Fig. 4-9). If the EMT can feel
and hear movement of air and can see the pa-

Fig. 4-8. In the jaw-thrust maneuver, the EMT places the
fingers behind the angle of the patient's jaw

and forcefully brings it forward.
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Fig. 49. Respiration is determined by feeling the move-

ment of air on the cheek, by hearing it, and by
seeing the chest and abdomen move with each
breath.

tient’s chest and abdomen move, breathing has
returned. Feeling and hearing are far more im-
portant than seeing. With airway obstruction,
it is possible there will be no air movement
even though the chest and abdomen rise and
fall with the patient’s attempts to breathe.
Also, observing chest and abdominal move-
ment is difficult in a fully elothed patient. Fi-
nally, there may be no chest movement even
with normal breathing in patients who have
chronic obstructive pulmonary disease.

Restoring breathing

No equipment is required to give effective
artificial ventilation. It should never be delayed
while the EMT obtains or applies devices for
ventilatory assistance. Artificial ventlation,
whether mouth-to-mouth, mouth-to-nose, or
mouth-to-stoma, should deliver at least twelve
breaths per minute in the adult.

Mouth-to-mouth. If the patient does not
promptly resume adequate breathing after the
airway is opened, artficial ventilation must be
started. The exhaled air used in artificial venti-
lation contains about 169 oxygen; this is suf-
ficent to sustain the patient’s life.

To perform mouth-to-mouth ventilution,
the EMT keeps or places one hand under the

Basic Life Support

patient’s neck and, with the other hand, pinches
the patient’s nostrils together, using the thumb
and index finger. At the same time, with the
heel of the hand the EMT continues to exert
pressure on the forehead to maintain the back-
ward tilt of the head (Fig. 4-10a). Alterna-
tively, the EMT can use the head tilt-chin lift
technigque for keeping the airway open during
mouth-to-mouth ventilation. The EMT then
opens the mouth widely, takes a deep breath,

b

Fig. 410. Mouth-to-mouth ventilation is achieved, a, by
the EMT’s sealing off the patient’s nose, and
b, by encircling the patient’s open mouth with
the EMT's own and exhaling deeply into it.
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makes a tight seal with the mouth around the
patient’s mouth and exhales into the patient’s
mouth (Fig. 4-10b). The EMT then removes
his mouth and allows the patient to exhale
passively, turning slightly to watch the pa-
tient’s chest fall. The first four breaths must be
given in rapid succession without waiting for
the patient’s lungs to deflate completely be-
tween breaths. This sucecession of breaths helps
to reexpand the collapsed lungs.

Adegquate ventilation is ensured if on every
breath the EMT does the following:

1. Sees the patient’s chest rise and fall

2. Feels the resistance of the patient’s lungs
as they expand

3. Hears and feels the air escape during ex-
halation

If the head tilt-chin lift technique is used,
the thumb of the hand lifting the chin can be
used to depress the lower lip and thus keep the

- mouth open during mouth-to-mouth ventilation.

When using the jaw-thrust for-mouth-to-
mouth ventilation, the EMT must move to the
patient’s side, keep the patient’s mouth open
with both thumbs, and seal the nose by placing
a cheek against the nostrils.

Mouth-to-nose. In some cases, mouth-to-
nose ventilation is more effective than mouth-
to-mouth ventilation. It is recommended when
it is impossible to open the patient’s mouth;
when it is impossible to ventilate the patient
through the mouth because of severe facial in-
juries; when it is difficult to achieve a tight
seal around the mouth in a patient without
teeth, or when, for some other reason, the
EMT prefers the nasal route.

For the mouth-to-nose technique, the
EMT keeps the patient’s head tilted back with
one hand on the forehead and uses the other
hand to lift the patient’s lower jaw (Fig.
4-11). This maneuver seals the lips. The EMT
then takes a deep breath, seals the lips around
the patient’s nose, and blows in until the Jungs
are felt to expand. Then the EMT’s mouth is
removed, and the patient is allowed to exhale
passively. The EMT can see the chest fall when
the patient exhales. It may be necessary to open
the patient’s mouth or separate the patient’s
lips to allow air to escape during exhalation
because the soft palate may block the naso-
pharynx and prevent air from exiting through
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Fig. 4-11. The technique of mouth-to-nose ventilation.

the nose. When using the jaw-thrust for mouth-
to-nose ventilation, the EMT uses his cheek to
seal the patient’s mouth and does not use his
thumb to retract the lower lip.

Guastric distention

Artificial ventilation frequently causes dis-
tention of the stomach. This occurs most often
in children, but it is also common in adults. It
is most likely to occur when excessive pressures
are used for ventilation or when the airway
is obstructed. Slight gastric distention may be
disregarded, but marked inflation of the stom-
ach is dangerous because it promotes regurgita-
tion and reduces lung volume by elevating the
diaphragm. Gastric distention that interferes
with adequate ventilation should be relieved
promptly. Frequently one can do so by exert-
ing moderate pressure on the patient’s abdo-
men between the umbilicus and the rib cage
with the flat of the hand. To prevent aspiration
of gastric contents during this maneuver, the
patient’s head and shouiders should be turned
to one side and a suction device kept ready
for immediate use.

Airway Obstruction

Upper airway obstruection can cause un-
consciousness and cardiopulmonary arrest, or
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it can be the result of the arrest itself. Either
event can be fatal.

Sudden airway obstruetion by a foreign
body in an adult usually occurs during eating;
in a child it occurs during eating or at play
(sucking small objects).

There can be other causes of airway ob-
struction. A patient who becomes unconsecious
can suffer airway obstruction because the
tongue falls back into the pharynx, blocking
it and obstructing the upper airway. Regurgi-
tation of gastric contents into the pharynx
can occur during cardiopulmonary arrest or
during CPR and thereby block the airway.
Also, in head and facial injuries, blood clots,
tooth and bone fragments, and loose tissue
may obstruct the upper airway, particularly if
the patient is unconscious.

Recognition of foreign body obstruction

Early recognition of airway obstruction is '

the key to successful management. The EMT
must learn to differentiate hetween primary
airway obstruction and other conditions result-
ing in respiratory failure or arrest, such as
fainting, stroke, or heart attack.

The EMT may be faced with two situations
in which upper airway obstruction is present:

1. The patient may be conscious when discov-
ered but become unconscious

2. The patient may be unconscious when dis-
covered.,

Conscious patient

Sudden upper airway obstruction is usually
recognized when a patient who is eating or has
just finished eating is suddenly unable to speak
or cough, grasps the throat, appears cyanotic,
or shows exaggerated breathing efforts. Air
movement is either absent or not detectable.
Initially the patient will remain conscious, but
if the obstruction is not removed in a short
period of time, the oxygen in the lungs will be

used up because the obstructed airway prevents

the entry of air into the lungs. Unconscious-
ness and death will follow.

Patient found unconscious

When a patient is discovered unconscious,
the cause is initially unknown. The unconscious-
ness may have been caused by airway obstruc-
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tion or cardiopulmonary arrest. Any patient
found unconscious must be managed as a pa-
tient with cardiopulmonary arrest, and the ob-
structed airway should be dealt with only as
it becomes apparent during the correct se-
quence of resuscitative maneuvers.

Maneuvers to Relieve Upper Airway Obstruction

Three manual maneuvers are recommend-
ed for relieving foreign-body airway obstrue-
tion: back blows, manual ‘thrusts, and finger
sweeps.

Back blows

A geries of four back blows should be deliv-
ered in rapid succession, These consist of sharp
blows delivered with the EMT's hand over the
patient’s spine between the scapulae. The tech-
nique should be applied whether the patient is
sitting, standing, or lying down.

With the patient sitting or standing:

1. The EMT is positioned at the side of and
slightly behind the patient

2. The EMT delivers sharp blows with the
hand to the patient’s spine between the
scapulae

3. The other hand may be placed in front of
the patient’s chest for support.

With the patient lying down:

1. The EMT kneels down and rolls the patient
50 that the patient’s chest rests against the
EMT’s knees

2. The EMT delivers sharp blows with the
hand to the patient’s spine between the
scapulae.

Manual thrusts

A rapid series of up to four thrusts is
delivered to the upper abdomen (abdominal
thrust) or lower chest (chest thrust).

Abdominal thrust. With the patient sit-
ting or standing:

1. The EMT stands behind the patient, with
arms wrapped about the patient’s waist

2. The EMT grasps one fist with the other
hand and places the thumb side of the fist
against the patient’s abdomen, between the
xiphoid and umbilicus

8. The EMT presses the fist into the patient’s
abdomen with a quick upward thrust (Fig.
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Fig. 4-13. Proper positioning of the hands for abdominal
thrusts in the supine patient.

The EMT presses the hand into the pa-
tient’s abdomen with a quick upward thrust
and repeats the thrust as above if neces-
sary (Fig. 4-13).

oo

Chest thrust

When the patient is so large in the abdo-
men, as in advanced pregnancy or grogs obegity,

Fig. 412, Proper positioning of the hands for applying
abdominal thrusts in the erect adult.

.-"—):_:'--(:

4-12), This iz then repeated three more
times.

For the abdominal thrust with the patient
lying down, the EMT should modify the tech-
nigue as follows:

1. Positioning the patient supine, the EMT
kneels close to the patient’s hips or straddles
either the hips or one leg of the patient

2. The EMT places the heel of one hand
against the patient’s abdomen between the
xiphoid and umbilicus. The second hand is Fig. 4-14. Proper technigue of the chest thrust in the
placed on top of the first. erect patient.
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and the EMT is unable to wrap the arms fully
asbout it, an alternative technique, the chest
thrust, can be appiled.

With the patient sitting or standing:

1. The EMT wraps his hands under the pa-
tient's arms to encircle the patient’s lower
chest

2. and grasps one fist with the other hand,
with the thumb side of the fist on the lower
sternum but clear of the xiphoid process.

8. The EMT presses the fist into the patient’s
chest with a quick backward thrust (Fig.
4-14). Up to four thrusts are delivered
if necessary.

With the patient lying down:

1. The EMT positions the patient supine and
kneels close to the side of the patient’s body.

2. The EMT places his hands on the sternum
in exactly the same manner as for external
chest compression and applies compressions
as would be performed for CPR. Four down-
ward thrusts are applied.

Combined use of back blows and
manual thrusis

Back blows produce an instantaneous in-
erease in pressure in the respiratory passages,
which may result in either partial or complete
dislodgment of a foreign body. The manual
thrusts produce a lower, though more sustained,
increase in pressuie in the respiratory passages
and may further assist in the dislodgment of
the foreign body. The combination of these
two techniques appears to be a more effective
method of clearing upper airway obstruction
than the single use of one or the other. If is
not clear, however, if one sequence is more
effective than another, and thus either back
blows followed by thrusts or thrusts followed
by back blows can be used.

Manual removal.of foreign body

If at any time the foreign body causing
the airway obstruction appeals in the mouth or
is believed to be in the mouth, it should be
removed cautiously by the EMT with his
fingers. Back blows and manual thrusts may
dislodge the foreign body but not expel it, for
in unconsciousness, the patient’s jaw muscles

relax. The EMT ecan use either a cross-finger

Basic Life Support

technique or a tongue-jaw lift to probe the
mouth with a finger.

Cross-finger technique for opening the
mouth

1. The thumb is crossed under the index finger.

2. The thumb and the index finger are braced
against the patient’s lower and upper teeth
respectively.

3. As the fingers are pushed apart, the pa-
tient’s jaw is forced open (Fig. 4-15).

Tongue-jaw lift for opening the mouth

=

The head is kept in the neutral position.

2. The patient’s mouth is opened by grasping
both the tongue and lower jaw between the
thumb and fingers and lifting them for-
ward, This action pulls the tongue away
from the back of the threat and away from
the foreign body that may be lodged there.

Finger probes

1. Hold the patient’s mouth open with either
the cross-finger or tongue-jaw lift technique.

2, Use the index finger of the other hand as a
hook to sweep down the inside of the pa-
tient’s cheek to the base of the tongue.

3. The index finger is then used as a hook to
attempt to dislodge the impacted foreign
body up into the mouth.

4, When the foreign body comes within reach,
grasp and remove it.

Care should be taken when finger probes
are attempted that a dislodged foreign body is
not pushed back into the airway.

Fig. 415. The cross-finger technique to open the mouth.
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Fig. 4-16. The carotid pulse is felt in the groove between

the larynx and the sternocleidomastoid
muscle.

Artificial Circulation

A disturbance of the regular rhythm of the
heart may prevent adequate cardiac contrac-
tion, resulting in failure to generate blood flow
and produce a pulse. The absence of a strong,
palpable central pulse, such as the carotid pulse
in the neck, indicates no blood flow and hence
cardiac arrest,

After determining unconsciousness, turn-
ing the patient if necessary, opening the air-
way, and giving four quick breaths, the EMT
must assess the status of the patient’s circula-
tion. Cardiac arrest is determined by the ab-
sence of a palpable pulse in a large artery. The
carotid is such an artery; it is close to the heart,
large in diameter, and palpable in the neck, It
is found most easily by locating the larynx at
the front of the neck and then sliding two
fingers toward either side of the neck. The
carotid pulse is felt in the groove between the
larynx and the sternocleidomastoid muscle with
the pulp of the index and long fingers (Fig.
4-16). Light pressure is sufficient. Excessive
pressure should not be applied because it can
obstruct the eiveulation, dislodge blood clots, or
produce marked cardiac slowing.

The hand on the forehead that had pre-
viously been maintaining backward head tilt
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can be left in position to maintain the airway,
but it is not necessary to continue to pinch off
the nostrils. The hand previously placed be-
neath the neck is used for locating the carotid
pulse.

If the pulse is present but breathing is
absent, the EMT should ventilate the patient
once every five senconds until adequate breath-
ing resumes.

If the pulse is absent, the EMT should
start external chest compression, which adds
artificial eirculation to the already initiated
artificial ventilation.

External Chest Compression

The heart lies slightly to the left of the
middle of the chest between the sternum and
the gpine (Fig. 4-17). Rhythmie pressure and
relaxation applied to the lower half of the ster-
num compresses the heart and produces arti-
ficial circulation. In a patient with cardiac
arrest, the carotid artery flow resulting from
external chest compression is only about one-
quarter to one-third normal.

External chest compression must always be ac-
companied by artificial ventilation.

The patient must be on a firm, flat surface.
This may be the ground, the floor, or a spine
board on an ambulance litter. If in bed, the
patient should be placed on the floor. This is

The heart lies slightly to the left of the middle
of the chest, between the sternum and the
spine, with the lungs on either side and with
the liver and stomach below.
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Sternum

Xiohoid tip

Fig. 4-18. The xiphoid process is at the lower tip of the
sternum and extends downward over the upper
abdomen.

quicker than looking for some type of support
and thus does not delay cardiac compression.

Technique of external chest compression

The EMT kneels close to the patient’s side,
with one knee at the level of the head and the
other at the level of the upper chest, and places
the heel of one hand on the Jower half of the
sternum. Great care must be taken not to place
the hand on the xiphoid process, which extends
downward over the upper abdomen (Fig.
4-18), or beside the sternum onto the ribs.
Correct positioning of the hands is achieved
in the following manner: The index and long
fingers of the hand nearer the patient’s feet
are slid along the edge of the rib cage until the
fingers reach the notch in the center chest (Fig.
4-193). The long finger is pushed as high as
possible into the notch, and the index finger is
then laid on the lower portion of the sternum
with the two fingers touching (Fig. 4-19b).

The heel of the other hand is then placed
on the lower half of the sternum (Fig. 4-19¢)
so that it touches the index finger of the first
hand. The first hand is then removed from the
notch in the center of the rib cage and applied
over and parallel to the hand now resting on
the patient’s lower sternum (Fig. 4-19d).

Only the heel of one hand is in contact with
the lower half of the sternum.

The technique may be improved or made
more comfortable for the EMT if the fingers of

Basic Life Suppott

the Iower hand are interlocked with the fingers
of the upper and pulled slightly away from the
chest wall. Pressure is exerted vertically down-
ward through both arms to depress the adult
sternum 114-2 inches. A rocking motion allows
pressure to be delivered vertically downward
from the shoulders while the arms are kept
straight (Fig. 4-20). Vertical pressure down-
ward produces a compression which should be
immediately followed by a period of relaxation.
The time spent in the compression phase is a
crucial factor in determining blood flow. At
least 50% of the compression-relaxation cycle
should be spent in compression. Short, jabbing-
compressions are ineffective in producing blood
fiow. The heel of the EMT’s hand should not
be removed from the chest during relaxation,
but pressure on the sternum should be com-
pletely released so it can return to its normal
resting position between compressions. Com-
pression and relaxation must be rhythmic. The
EMT must not jab downward; neither should
the EMT’s hands bounce or come away from
the patient’s chest (Fig. 4-21).

Resuscitation

When two EMTs are performing CPR, the
compression rate should be sixty per minuts,
with a single breath given after each fifth com-
pression (ratio 5:1). To help maintain a com-
pression rate of sixty per minute, the EMT
delivering the compression can count: “one
thousand one, one thousand two, one thousand
three,” etc., as approximately one second is re-
quired to say this phrase. The two EMTs can
provide more effective CPR than a single EMT
because ventilation can be delivered without
any pause in compression; and, sinee cardiac
compression is' not interrupted, blood pressure
is never allowed to fall to zero.

If a second EMT becomes available after
single-EMT CPR has been started and is in
progress, the recommended procedure for entry
of the second EMT is as follows: Without stop-
ping CPR, the original EMT lets the new EMT
know that everything is ready for switch to
two-EMT CPR. The new EMT should check
the patient’s pulse to make sure that the first
EMT has correctly diagnosed the patient’s con-
dition. The new EMT should then kneel down
on the side of the patient -opposite the original
EMT, in position for artificial ventilation, fing-
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[H
Fig. 4-19.

vV-14

Xiphoid

Sternum

The correct hand position for chest compression is shown. a, The
index and long fingers of the EMT's hand nearer the patient's feet
are slid along the center of the patient's rib cage to the notch in the
center of the chest. b, The long finger is pushed high into the notch,
and the index finger laid on the lower portion of the sternum. e,
The heel of the second hand is then placed on the lower half of
the sternum, touching the index finger of the first hand. d, The
first hand is then removed from the notch and applied over and par-
allel to the hand on the sternum.

Chapter IV
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External chest compression is produced by
vertical downward pressure through both arms
to depress the adult sternum 1%:-2 inches.

Fig. 4-20.

ers in position to feel the carotid pulse. If com-
pressions are adequate, a pulse should be pres-
ent; if no pulse is felt, the compressor’s tech-
nique should be evaluated. The new EMT
should call out, after feeling a pulse with each
compression, “Stop compression.” The original
EMT should stop compressiong for five seconds
so the new EMT can check for a spontaneous
pulse. If none is found, two-EMT CPR is be-
gun. The new EMT should deliver a breath
immediately after confirming pulselessness.
This entire process, from the moment the new
EMT arrives to the point when a breath is
delivered, should be done in as little time as
possible to ensure that CPR continues effec-
tively. As soon as this breath is delivered, the
original EMT changes to the two-person rate.
Artificial ventilation is then interposed during
the upstroke of each fifth eardiac compression.

Two-EMT CPR should be performed with
the EMT's on opposite sides of the patient (Fig.
4-22). They can then switch positions when
necessary without significant interruption in
the 5:1 sequence. To switch, the EMT who is
providing ventilation, after giving a breath,
moves into position for compression. The EMT
performing compression, after the fifth com-
pression, moves to the patient’s head and checks
the pulse for five seconds but no longer. If no

Basic Life Support

pulse is felt, the EMT at the head ventilates the
patient and says, “continue CPR.” Using this
technique, sixty cardiac compressions can be
provided per minute.

Effectiveness of CPR

The reaction of the pupils to light should be
checked periodically during CPR, since con-
striction provides a good indication of the de-
livery of oxygenated blood to the patient’s
brain. Pupils that constrict when exposed to
light indicate adequate oxygenation and blood
flow to the brain. If the pupils remain widely

Sternum

Heart

Compression and relaxation should be rhyth-
mi¢c and of equal duration. The heel of the
hand shou'd not be removed from the sternum,
but pressure on the sternum should be re-
leased so it can return to its normal resting
position between compressions.

Fig. 4-21.
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Cardiopulmonary Resuscitation

Fig. 4-22. When two EMTs perform CPR, one is on each

side of the patient. Here, one EMT performs
mouth-to-mouth ventilation while the other
delivers external chest compression,

dilated and do not react to light, serious brain
damage may be imminent or may have oceurred
(Fig. 4-23). Dilated but reactive pupils are a
less ominous sign. However, it must be empha-
sized that normal pupillary reactions may be
altered in the elderly and frequently are altered
in any individual by the administration of
drugs. .
The carotid pulse should be palpated peri-
odically during CPR to check the effectiveness
of extrenal cardiac compression or the return
of a spontaneous effective heartbeat. Palpation

Constricted pupil

Dilated pupil

Fig. 4-23. A constricted pupil and a dilated pupil are

shown for comparison.
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should be done after the first minute of CPR
and every few minutes thereafter. Pupils and
pulse should be checked by the EMT perform-
ing the ventilation, particularly just before the
change of EMTs.

CPR Interruption

Do not interrupt CPR for more than five
seconds for any reason.

Without the addition of monitoring, life-
line, drugs, and defibrillation (advanced life
support), basic life support will rarely be suf-
ficient for patient survival, regardless of how
well it is performed. If advanced life-support
modalities cannot be brought to the scene,
the patient must be moved promptly to the hos-
pital,

OXYGEN ADMINISTRATION

Oxygen should be given as soon as it is
available. If the patient is breathing without
asgistance but is unconscious or ecyanoctic
{bluish skin), oxygen inhalation should be
started. Also, oxygen should be given to all
carbon monoxide and toxic gas patients even
when conscious,

Because a mask provides the highest con-
centration {approaching 100%) of oxygen, it is
the preferred method. A well-fitting mask made
of clear plastic should be selected so the patient
can be observed for vomiting. Some patients
are afraid of the mask and it is important to
overcome this fear. If able, the patient should
be allowed to breathe a few times with it, and
a few times without it. The instructions given
with the mask and oxygen tank should be fol-
lowed carefully. No open flames or smoking
should be allowed in the area where oxygen 8
administered.

Relatively low concentrations of oxygen
should be sufficient for many patients, but high
concentrations may be required. Medical ad-
vice by radio should be obtained.

Oxygen administration—should this be-
come necessary over prolonged periods of time
the large size cylinder used in the machine shop
could be considered for use, provided the neces-
sary flow regulator and humidifier are specified.
The Robert Shaw demand valve is very useful
in extending the limited medicinal oxygen car-
ried aboard in portable apparatus,
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SUCTION (ORAL AND NASAL)

The air passages may be blocked by mucus,
vomitug, or foreign material in the mouth or
nose, or both. The head of the patient should
be turned to one side to allow the fluids to drain
away and the fingers of the rescuer should be
swept through the mouth to remove the block-
age. The rescuer’s fingers may be wrapped in a
piece of cloth or gauze to help remove the mucus
and slippery objects. If these methods are not
successful, suction will have to be used.

Suction is negative pressure (drawing
pressure, vacuum) created by a mechanical or
hand-operated apparatus (aspirator). When the
suction tip (suction catheter or rigid pharyn-
geal suction tip) is placed in the mouth, the
fluidg are drawn through the tube into a catch
jar. This jar is located between the patient
and the source of the vacuum. While suction
will remove fluids from the mouth and throat,
fingers may have to be used to wipe out golid
matter.

Either a suction catheter or a rigid pharyn-
geal tip can be used to suction the mouth. The
following recommended suction catheter sizes™
should be used:

Newborn ____ .. 6 French

6 months to 3 years _____ 8 French

5 years to 16 years ______ 10 French

Adult (Female) __.______ 12 French

Adult (Male) ———_____.__ 14 French
Oral Suction

When suctioning the mouth, this proce-
dure should be followed:

e Use one hand to open the mouth for the
insertion of the catheter or pharyngeal tip.

* Do not insert the catheter or pharyngeal tip
too far into the mouth and throat as it may
make the patient vomit or may produce a
laryngospasm.

s Perform the suctioning quickly in a few sec-
onds and repeat as needed.

Nasal Suction

s Do not attempt to suction the nose by insert-
ing the catheter or pharyngeal tube into the

* One size smaller or larger should be allowed for in-
dividual variations.

Resuscitation

nose. Serious bleeding may develop from nasal
injury. ,
 If nasal suction is essential, place the suction
tip at the opening of the nostrils.

When suctioning, the tubing must be rinsed
frequently to avoid clogging. The tube should be
immersed in a jar of water and a short spurt
of water allowed to clear the tube. The suction
equipment should be kept clean by washing it
with hot water and soap; and if possible, steril-
jze it after use,

RESUSCITATION IN ELECTRIC SHOCK

The type and the extent of an injury from
electric shock will depend upon the amount and
frequency of the current, the duration of con-
tact with the current, and the pathway through
the tissue. The resistance of the body primarily
is centered on the skin. A dry, well-keratinized,
intact skin provides a higher resistance to elec-
tricity than moist thin skin and electrical con-
tact is more easily established.

The resulting injuries from electric shock
may range from benign to fatal ones. Other
than burns and injuries from falls, the possible
emergency conditions include:

Tetany (painful spasms) of the musculature
of breathing. This usually is limited to the
duration of the shock. However, it may cause
secondary cardiac arrest to occur when the
shock is a prolonged one.

Prolonged paralysis of respiration. This may
last for minutes after the shock as a result of
massive convulsions,

Heart flutter (ventricular fibrillation) or other
serious disturbances of heart rhythm (arrhyth-
mias).

The cardiopulmonary status of the patient
should be determined as soon as the electrical
object has been cleared. Cardiopulmonary re-
suscitation should be started immediately if
gpontaneous respirations or circulation are ab-
gent. The procedure for CPR is given on p.
V-14.

Effective CPR only can be performed with
the patient in 2 horizontal position on a hard
surface. In cases where the patient cannot be
placed immediately into a horizontal position,
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but where the rescuer can reach the victim
within one minute after the accident, a
precordial thump should be delivered and
mouth-to-mouth ventilation started immedi-
ately. The precordial thump iz a sharp, quick
single blow delivered over the midportion of
the sternum, hitting with the bottom, fleshy
portion of the fist, 8 to0 12 inches from the vic-
tim’s chest. Then the patient should be moved
quickly to a flat surface and CPR started. If
more than 60 seconds elapse between electric
shock and rescue, the precordial thump should
not be given. Instead, the victim should receive
artificial ventilation and be moved as quickly
ag poagible to a horizontal position, prior to
Initiating CPR.

RESUSCITATION IN DROWNING

Drowning is a type of suffocation caused by
a breathing in of fluids or a spasm of the voice
box (larynx). Basic life support resuscitation
principles are the same as presented previously
on p. IV-1+4, and should be performed imme-
diately.

A drowning vietim must be rescued as
quickly as possible. Most incidents occur within
reach of the rescuer, thus, even a non-swimmer
can be of assistance. If the drowning occurs
near a dock, pool side, shore, or a boat, the
rescuer should lie down and extend a hand, foot,
piece of clothing, towel, fishing pole, rope, stick,
or other cbjects to the victim, (See Fig. 4-9.)
A ring buoy also may be used to pull the vietim
to safety, if available. If the drowning occurs
too far from shore to extend an object, a boat
or surfboard should be used to rescue the vic-
tim. The life of the rescuer should not be en-
dangered while attempting to rescue a drown-
ing person,

Artificial ventilation should be started
tminediately, Although mouth-to-mouth ventila-
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tion may be performed while in the water, it
may be difficult or impossible because of the
depth of the water. In such situations, a flota-
tion device may be used to support the head of
the victim, while performing mouth-to-mouth
ventilation. The rescuer may have to postpone
artificial ventilation until he ean stand in shal-
low water. Effective cardiac compression con-
not be performed in the water.

Whenever a neck or back injury is sus-
pected, the vietim must be removed from the
water on a back support. If available, a back-
board should be slipped under water and al-
lowed to float up to the victim. (See Fig. 4-10.)
If a backboard is not available, such items as
a wide board or door may be used. The victim
should be gecured to the support with any avail-
able material to prevent sliding or rolling. (See
Fig. 4-11.) The vietim should be kept as level as
possible while being removed from the water.
When materials or assistance are not available,
the victim gshould remain in the water until they
do arrive. If removal is urgent because of ex-
cessive bleeding, cardiac arrest, or very cold
water, the vietim’s back should be kept as level
as possible. See p. IV-1, for modified jaw thrust

‘that should be used in eages of suspected neck

injuries.

Stomachs of drowning victims usually be-
come distended due to the large amount of water
swallowed. The water may be forced out and
distention relieved by turning the victim on
the side and compressing the upper abdomen.
Also, the victim may be furned into a prone
(face downward) position and lifted under the
stomach with the rescuer’s hands to force the
water out.

All patients saved from drowning should
be evacuated to a medical facility for additional

care.

Fig. 4-24.
Rescuing a drowning victim.
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Fig. 4-25. Placing a backbeard under a drowning victim.

Fig. 4-26. Drowning victim secured to a backboard.
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NOXIOUS GASES

Suffocation - (asphyxia) may occur when
the air we breathe contains noxious (harmful
or poisonous) gases ag earbon monoxide; carbon
dioxide; carbon tetrachloride; petroleum prod-
ucts (as gasoline, kerosene, benzene, ether);
and refrigerants {as Freon®, ammeonia, carbon
dioxide, methyl chloride). These and other nox-
ious gases cause asphyxiation because they block
the air passageway to the lungs, or unite with
the hemoglobin in red blood cells so that in-
sufficient oxygen is carried to the brain.

General Treatment

When smoke or noxious gases are inhaled,
gsome general rules for first aid are: (1) remove
the victim as quickly as possible from the con-
taminated area of the vessel to a section that
has plenty of fresh air; (2) administer oxygen
if the person is breathing; (3) if breathing has
stopped, give mouth-to-mouth resuscitation
{see p. IV-1+); (4) if both spontaneous ecircu-
lation and respiration are absent, apply eardio-
pulmonary resuscitation (see p. IV-1+); (5)
treat for shock (see p. III-9+); (6) remove
clothing that absorbed the gas; and (7) keep the
patient lying down, covered, and quiet.

Caution: For o victim of toxic gas inhalation,
as hydrogen eyanide, mouth-to-mouth resusci-
tation is not recommended because of the poten-
tial danger to the rescuer. Instead, o manual
resuscilafion procedure should be used. (See
p. IV-23+ for a description of the Back Pres-
sure-Arm Lift Technique.)

Medical advice by radio should be obtained.
Asg a general rule, medications other than oxy-
gen should be administered only upon com-
petent medical advice.

Rescue Precautions

Many noxious gases {as carbon monoxide,
carbon dioxide, hydrogen, Freon®) have no odor
to warn anyone of their presence. Also, safety
measures against fire and explosion must be
made for combustible gases as hydrogen, car-
bon monoxide, and methyl chloride, among
others.

If the victim of passing is in a closed
compartment or ai the bottom of a hold, & res-
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cuer should go down only if he has a lifeline
attached around his chest and under the arm-
pits. Another lifeline should be taken to be
attached in a similar manner to the casualty.
Also where victims are exposed to gas or lack
of oxygen, rescuers should use a breathing ap-
paratus, smoke helmet, or smoke mask with a
tube attached fo open air. Nothing should be
done that will jeopardize the safety of the res-
cuer or victim. If the victim will not be rescued
quickly, a breathing appartus should be taken
down to him.

When no breathing apparatus is carried
aboard ship, extreme care must be taken if a
rescner goes below to bring up a vietim. The
rescuer should be pulled up immediately if
contact is lost by voice or by line and the lifeline
goes taut. A gas mask gives little or no protec-
tion and iz of no value as a breathing apparatus.

Ammonia Gas in Air

Ammonia is an alkali. It is used as a re-
frigerant.

Breathing ammonia vapor in low concen-
trations will cause watering and irrifation of
the eyes and catching of the breath or cough-
ing, Highly concentrated ammonia vapor
causes choking, and intense irritation and cor-
rosion of the air passageway. Collapse, respi-
ratory arrest and death can result. Other symp-
toms may be excessive salivations, nhausea,
vomiting, diarrhea, abdominal pain, shock, and
convulsions.

Treatment

Remove the vietim to a well-ventilated
space. Flush the eyes with water for at least
five minutes. Give a dilute solution of citrus
fruit juice or vinegar diluted with equal parts
of water to act on gastrointestinal irritation.
Apply artificial respiration. If the patient is
breathing, have oxygen inhaled under positive
pressure to prevent excessive accumulation of
fluid in the lungs. Respiratory depressant nar-
cotics as morphine sulfate and codeine sulfate
should not be given. Medical advice by radio
should be obtained on ammonia inhalation.

Carbon Dioxide

This colorless, odorless gas is heavier than
air and may collect in holds and compartments
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of vessels. Suffocation from carbon dioxide may
occur while fighting a fire in a hold. The gas
may be used as a refrigerant. Grain in the hold
that ferments and refrigerated cargoes of cer-
4ain foods may produce the gas. Exposure to
carbon dioxide causes giddiness, headache,
breathing difficulties, and loss of conscious-
ness.

Treatment

The victim should be removed to fresh air
and oxygen inhalation administered. If respira-
tion has ceased, mouth-to-mouth resuscitation
should be given. {See p. IV-1+.) Medical advice
by radio should be obtained on handling expo-
sure to carbon dioxide gas.

Carbon Monoxide

This gas is colorless, odorless, lighter than
air, and combustible. Carbon monoxide is pro-
duced from incomplete combustion of organic
matter in fires that may occur in the hold of
a vessel, from some explosions, and the exhaust
gases of gasoline and oil-driven engines. It can
form in ill-ventilated stokeholds when refriger-
ated meat cargoes decompose. Carbon monoxide
reacts with the hemoglobin of the red blood
cells to cut off the body’s oxygen supply. Ex-
posure to this gas produces dizziness, intense
headache, muscular weakness, throbbing in
temples, dilated pupils, and breathing difficulty
that results in unconsciousness. In severe cases
the lips may be bright red, and the skin of the
face and body has a pink color. In high concen-
trations of carbon monoxide, a person will die
in a few minutes.

Treatment

The patient should be removed from the
contaminated air as quickly as possible with
little or no exertion on his part. Artificial res-
piration by mouth-to-mouth should be applied.
If the patient is breathing, inhalations of 100%
oxygen should be given. He should be kept in
bed and chilling avoided. Medical advice by
radio should be obtained on caring for those
exposed to carbon monoxide.

Cyanides

Hydrogen cyanide or hydrocyanic acid is
used to fumigate ships. Both the solid cyanides
and the gaseous form are extremely poisonous.

Noxious Gases

Refer to p. 1II-64 4+ for detailed information.
Medical advice by radio should be obtained.

Carbon Tetrachloride

Other Chlorinated Hydrocarbons

Carbon tetrachloride is a poison that af-
fects the nervous system. Prolonged exposure
causes loss of consciousness. Low level exposure
causes headache, dizziness, and a feeling of
depression and eonfusion with loss of coordina-
tion. Extensive liver and kidney damage can
follow one high-level exposure or repeated ex-
posures to low level concentrations. The symp-
toms of poisoning often are delayed. A victim
exposed to a toxic concentration of the vapor
often does not realize his condition, until he
becomes dangerously ill several hours later.
Signs of poisoning include nausea, headache,
mental confusion, and occasionally drunken
behavior like that caused by alcohol. Eyes,
nose, throat, and lungs will show considerable
irritation.

The chlorinated hydrocarbons have had
wide usage as solvents for dissolving oils, fats,
and waxes. They have been used for dry clean-
ing, degreasing metal articles, and cleaning
electric and electronic equipment. However, this
type of usage is being restricted because of the
poisoning potential of these chemicals.

Carbon tetrachloride in the past has been
used in some fire extinguishers, but this use is
not widespread now. Not only is inhalation of
its vapor poisonous, but fire and heat will
decompose it to form phosgene gas—a deadly
irritant that has been used as a chemical war-
fare agent. '

Treatment

For inhalation of carbon tetrachloride (and
other chlorinated hydrocarbons) move the vie-
tim from the toxic area. Remove contaminated
clothing. If he is breathing, give oxygen. If
necessary, apply artificial respiration. Keep the
patient lying down, quiet, and warm. (Caution:
DO NOT USE ALCOHOL OR STIMULANTS!)
Wash the body with soap and water to remove
the contaminant.

Freon®

Freon is a colorless, odorless gas that has
extensive use as a refrigerant. It is a registered
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trademark for selected halogenated compounds  confusion, convulsions, coma, and death. The
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breathing, give oxygen or an oxygen-carbon
dioxide mixture. If breathing is not evident,
give artificial respiration.

Medicel advice by radio should be obtained
before administering any medications. The pa-
tient should be kept in bed, warm, and quiet.
When he beging to recover, he may become
violent and almost uncontrollable. He should be
carefully guarded to prevent self-injury or
harm to others.

ALTERNATE METHOD
OF ARTIFICIAL VENTILATION

In some instances mouth-to-mouth resusci-
tation cannot be used. For instance, certain
toxic and caustic materials create a hazard to
the rescuer. Also, facial injuries may prohibit
the use of mouth-to-mouth or mouth-to-nose
resuscitation. This section desecribes an effective
alternate method of artificial respiration, the
Baek Pressure—Arm Lift Technigue. However,
a reseuer must remember that this method
should be used only when circumstances pro-
hibit the use of the more desirable exhaled air
technique.

Back Pressure—Arm Lift Method

The rescuer should place the victim who
has stopped breathing in the position shown in
Fig. 4-12, clear the patient’s mouth and throat,
and begin artificial respiration at once.

Step 1. Position of the Victim

Place the victim in a face-down position.
Bend his elbows, placing one hand on the
other. Turn hig face to one side and place his
cheek on his hands, with his chin jutting out.
If there is a second rescuer available to assist,
have him hold the victim’s c¢hin in the jutting-
out position. Remove foreign matter from the
mouth and pull his tongue forward. Always
make sure that the tongue does not block the
air passage.

Step 2. Position of the Rescuer

The rescuer should kneel on either the
right or left knee at the head of the vietim,
facing him. Place the knee at the side of the
victim’s head, close to his forearm. Place the
opposite foot near the victim’s elbow. If it is
more comfortable, the rescuer can kneel on

Back Pressure, Arm Lift

both knees, one on each side of the vietim’s
head.

Next, the rescuer should place his hands on
the fiat of the victim’s back in such a way
that the heels of the hands lie just below a line
running between the armpits. With the tips of
the thumbs just touching, the rescuer’s fingers
should be spread downward and outward.

Step 3. Compression Phase

The rescuer rocks forward until his arms
are about vertical, and allows the upper part
of hig body to exert slow, steady, even pressure
downward upon the hands in contact with the
victim’s back. This forces air out of the lungs.
The rescuer's elbows should be kept straight
and the pressure exerted almost directly down-
ward on the victim’s back. Do not exert sudden
or too heavy pressure. The rescuer’s hands
should not be placed high on the victim’s back
or shoulder blades.

Step. 4. Position for Expansion Phase

The rescuer should release the pressure by
“peeling” his hands from the victim’s back
without giving any extra push with the release,
The rescuer should rock slowly backward while
gliding his hands along the victim’s arms, until
he is able to grasp the arms with each hand,
just above the elbows,

Step 5. Expansion Phase

The victim’s arms should be drawn up-
ward toward the rescuer. While doing this, the
rescuer should keep his arms straight. Just
enough lift should be applied on the victim’s
arms by the rescuer so that resistance and ten-
sion can be felt at the victim’s shoulders. The
arm lift pulls on the victim’s chest muscles,
arches his back, and relieves the weight on his
chest. The victim’s arms are placed gently on
the floor to complete the cycle.

Step 6. Repeat Previous Five Steps

The above cycle should be repeated about
12 times per minute at a steady rate to the
rhythm of (a) press, (b) release, (¢) lift, (d)
release. The counts for press (compression)
and lift (expansion) should occupy about equal
time, with the release periods being of mini-
mum duration, The emphasis ig placed on press
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and liff because these are the action steps.
Artificial respiration should be continued for
two hours; longer if there are signs of life.

The rescuer may use either or both knees,
and the knees may be shifted during the proce-
dure with no break in the steady rhythm.
Remember to rock forward with the back pres-
sure and backward with the arm lift. The rock-
ing motion helps to sustain the rhythm and
adds to the eage of operation. If the rescuer
gets tired and another person is available, take
turns with him. In making the change, be sure
that the rhythm is not broken,

d. Position for Expansion Phase

e. Expansion Phase

Fig. 4-27. Back pressure—arm lift method of resuscitation,
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CHOKING EMERGENCIES

An estimated 4,000 people in the United
States today choke to death from food and other
materials that lodge in the windpipe (trachea).

The middle-aged and the elderly have been
found to be prone to choking on food, especially
if they have had several alcoholic drinks, or
have ill-fitting artificial teeth. However, chok-
ing incidents can strike people at all ages, it
commonly occurs among children who swallow
small toys and other objects.

Usually the incident occurs at the dinner
table from meat or other food that the victim
cannot swallow. The person chokes suddenly
and connot breathe, turns blue or black, cannot
speak, and dies in 4 or § minutes. Usually those
who witness the incident stand by helplessly
and often think that the victim is having a
heart attack. Thus the choking incident has
become known as a cafe coronary. Artificial
respiration and slapping the victim’s back have
been found to be futile motions for this type
of emergency.

A physician at the scene could cut an open-
ing into the throat to reach the trachea, or he
could ingert a large-caliber hypodermic needle
to provide a temporary airway. Such expertise
seldom is available to provide the immediate
action required. Dr. Henry J. Heimlich at the
University of Cincinnati College of Medicine
developed a procedure that anyone can perform
to save a choking victim’s life.

Heimlich Maneuver*

The Heimlich procedure is performed as
follows: The rescuer stands behind the choking
victim and puts both arms around him just
above the belt line. The victim’s head, arms,
and upper torso are allowed to hang forward.
Then the rescuer grasps his fist with his other
hand, and presses upward quickly into the vie-
tim’s abdomen. This action below the rib cage
forces the diaphragm upward to compress the
lungs and expel air that removes the obstruet-
ing food mass. (See Fig. 4-13.) When the
choking victim is sitting, the rescuer kneels
behind the chair and wraps his arms around
the back of the chair and the victim, then

* Adapted from “Pop Goes The Cafe Coronary,” by
Henry J. Heimlich, M.D. Emergency Medicine, Vol. 6.
No. 8, pp. 154-5, June 1974.
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performs the Heimlich maneuver in the same
manner.

The same effect can be obtained with the
vietim lying face up on the floor and the res-
cuer kneeling astride the victim’s hips or
thighs. The rescuer presses quickly with both
hands—one on top of the other—into the navel
and below the rib cage). (See Fig. 4-14.)

Heimlich maneuver (rescuer standing and
victim standing or sitting). Standing behind
the victim, wrap your arms around his waist.
Grasp your fist with your other hand and
place the fist against the victim's abdomen.
Press the abdomen with a quick upward
thrust.

Fig. 4-28.

Heimlich maneuver (rescuer kneeling and
victim fying on his back). Kneel astride the
victim's hips. Put one hand on top of the
other and place the heel of the botiom hand
on the abdomen. Press in with a quick up-
ward thrust. Repeat, if necessary.
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Cardiopulmonary Resuscitation

In both situations described above, the res-
cuer must remove the food from the victim’s
mouth with his fingera—especially if the victim
ig on his back.

It has been reported there have been inci-
dents when it was necessary to perform the
procedure eight or nine times to dislodge the
foreign body. Once or twice was not enough.
In a few instances, a poorly informed rescuer
did not succeed, only to be followed by a second
rescuer whose efforts expelled the offending
food mass. Also, there have been many occa-
sions when choking victims have self-adminis-
tered the Heimlich maneuver—punching the
upper abdomen with the fists, or pressing the
abdomen against the edge of a sink or table,
or the back of a chair.

IV-26

Chapter IV

Mizapplication of the maneuver has re-
sulted in several cases of cracked ribs caused
by crushing embraces applied by overzealous
rescuers. Such injuries may be avoided if the
rescuer remembers to press INWARD and
UPWARD with his HANDS—he should not
squeeze with his arms,

Near-Drowning Victims

Dr. Heimlich states that the Heimlich
maneuver has been successful in saving the
lives -of near-drowning vietims, after usual
resuscitative efforts failed. The maneuver
forced water out of the lungs to gush forth
from the mouth. As one rescuer stated: “You
can't get air into the lungs, until you get the
water out.”




